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IS : 5142 - 1969 

Indian Standard 

SPECIFICATION FOR 

CONTINUOUSLY VARIABLE VOLTAGE 

AUTO-TR ANSFOR MERS 

0. FOREWORD 

0.1 This Indian Standard was adopted by tlie Indian Standards Insti- 
tution on 16 June 1969, aiter the draft finalized by the Iristrunnent 
Transformers Sectional Committee had brcn approved by the Electro- 
technical Division Council. 

0.2 Variable voitai^e auto-transformers arr generally used to control 
current, povvei, etc, by controlling the voltage. Such tiansluimcis aic 
commonly used in labor atories. They arc also used to control heat, 
light, etc, which are sensitive to voltage change. 

0.3 For the purpose of deciding whether a paiticular lequiiemcut of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places letained 
in the rounded off value should be the same as that of the specified 
value in this standard. 



1. SCOPE 

1,1 This standard covers natural diy type and oil immeiscd manually 
operated, torroidally wound continuously variable voltage auto-transfor- 
mers. Motor operated variable voltage auto-transfoimcrs and vari- 
able voltage auto^tiansformeis having a partial vaiiation of output 
voltage arc not covered in this standr\rd. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, tlie following definitions shall 
apply. 

2.1 Auto-Transformer — A transformer in which the electrical circuit is 
single wound and common partly or wholly between the primary and 
secondary circuits. 

2.2 Continuously Variable Voltage Auto-Transformer — An auto- 
transformer wherein the input voltage being lixcd, the output to input 



*Rule8 for rounding off numencfll values ( re\ised ). 
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vollage ratio can be varied continuously by a brush in contact with the 
conductor of the transformer winding. 

2.3 Oil Immersed Transformer — A transformer having the core and the 
winding, immersed in a mineral oil or a synthetic insulating liquid. 

2.4 Dry Type Transformer — A transformer whose core and winding are 
surrounded by air and are not immersed in any insulating oil. 

2.5 Terminal — The part of a transformer intended to receive external 
connections. 

2.6 Tapping" A connection brought out of a winding at some point 
between its fxtiemities, 

2.7 Brush — A brush is a conductor^ sciving to maintain an electrical 
conncctiori ijctween stationary and moving paits of a machine or 
apparatus. 

2.8 Rating — A statement of opeaaling limitations assigned to the 
transformer by the manufacturer under the specified conditions. 

2.9 Rated Frequency — Tlie value of the frcqucnry on which the per- 
foimance of the transformer is based. 

2.10 Rated Output Current — The current wIhcJj the transformer can 
deliver to the output circcnt at the maximum output voltage under 
steady loadint^ conditions without ex<ecding the specified temperature 
1 isc- 

2.11 Service Conditions -External factois ( atmo^pheiic conditions, air 
tcmpcuiture, voltage changes, etc) which may influence ihr perfoj - 
mance oftlie transformer. 

2.12 Type Test — Test cai ried out to piovc confoimity with the 
tcquirements of this specification. These aie intended to prove the 
ijencral quality and design of a given type of a transformer. 

2.13 Routine Test — Test carried out on (*acli tian^foimer to check 
requirements likely to vary (luting production. 

3. RATING 

3,1 Rated Voltage — The lated voltai^c ot the continuously variable 
voltage auto-transformers shall be as follows: 

No. of Phases Input Voltage Output Voltage 

Volts Volts 

Single Phase 240 to 240 

or 
to 270 

3-Phase 415 to 415 

or 
to 470 
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3.2 Rated Frequency — The latcd fiequciK\ shall b(^ tUo sianclaul 
frequency of 50 H?. 

3.3 Rated Output Current Tlie jatcd output f ui imt of i\\c translormci 

shall be one of ihc lollowini^ vaku-s: 

1, 2, 2*5, 4, 6'3, 8, 10, 16 ampeirs andihrii dtxinial multiples. 
Note — Tiio undorliaod viiluas are tlu> f>[er(»rrod uiWmI Miriftiits 

4. INSULATING MATERIALS 

4.1 Solids — For transformers immersed in (;jl oi svjithrUc liquid, 
Class A insulating material specified in IS 1271-1958* is ucoirni/od. 

4.2 Liquids 

4.2.1 A//fier^/ Of/ "It shall comply with [S 335-1961 1, 

4.2.2 Synthetic Liquids —In the absence of a standaid on synthelir 
Insulating liquids, the provision of such liquids is a mauei of agi ecnient 
between the manufacturer and the puichasei, 

Norr — Oil nnd synthoLio hquida should nt>t bo intori hang^3d or uuxod. 

5. CONSTRUCTION 

5.1 Indicator Disc — An indicatoi disc shall be piovided with giaduat- 
ed markings showing the full lange of output voltage at no load 
as percentage of latcd maximum output voltaye Alttn natively, the 
graduations may be marked to indicate the output voltage m v(dts, 

5.1.1 The smallest graduation shall be 2 pei cent or 5 volts as the ( ase 
may be. 

5.L2 In the case of regulating vaiiablc voltage aulo-transfonners 
where many lotations of the operating handle havt U) be made, the 
output voltage mav be indicated by providing a voltuunei instead of an 
indicator disc. In such a case a pointei as iequ)ie<l \u 5*2 shall not be 
necessary. 

5*2 Operating Handle ( Knob) — An opeiatmg handle shall be provjded 
foi continuously varying the tiutput voltage in its entite range. The 
handle shall also include a pointer to read tlu' output voltage on the 
indicator disc. The movement of the opciatmg iuindie shall be such 
that the output voltage Inc leases when it is moved in clockwise 
direction, 

5*3 Terminals —The terminals shall ])e adrqualrlv designed to carry 
the lated output curient continuoush'. 



*CIasaification of maulating materials of elcrtural inadiinor^ and apparatus in 
relation to their thermal stability in nerviue. 

fSpecificatioa for insulating oil for transforinets and switc)ip;oai ( re\ised )"}[ Since 
rfvjscd). 

5 
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5.4 Brushes —The brushes which make contact with and cany current 
trorn the uninsulated portion of tljc winding should be made of high 
grade carbon or any other suitable inateriaK It should be capable of 
withstandinij a minimum of 10 000 operations under the specified test 
conditions { see 10.2 ). 

6. INSULATION LEVELS 

6.1 Test Voltage -The transformer shall be capable of withstanding 
a voltage of 2*5 kV { rms ) at the rated frequency, for one minute, when 
applied between the winding; terminals and the body of the transformer 
which shall be eartljed, 

7. LIMITS OF TEMPERATURE-RISE 

7.1 The temperature-rise of any transfoi mcr above the cooling air tem- 
perature when tested in accordance with 10.7 shall not exceed the 
foHowiui,^ limits: 

a) Windings — Avciage* tempcraiure-risc as SS'^G 

measured by increase in resistance of the 
wiuillng ( see 10.7 ), and 

b) In case of oil cooled transformt'is, 45*^C 

temperature-rise as measured by thermo- 
meter In top oil. 

Note— The reference arribiont refaperaf ur<^ fot Mte purpose of tempera- 
ture-rise moasvirfjnient shall bn 40*^C. 

7.2 The correction of tempeiaturc-i isr with respect to the altitude shall 
be done in accordance with Appendix A. 

8. TERMINAL MARKINGS 

8.0 The transformers shall have a minimum of three and a maximum 
of five terminations for each winding. Theic shall be one winding for 
each phase. 

8.1 Table Mounting Transformers 

8.1.1 In case of table mounting or wall mounting or front of panel 
mounting type transformers, the extreme end terminal of the winding, 
which is common to both the input and output circuits shall be desig- 
nated as C as shown in Fig. I A, The other extreme terminal being desig- 
nated as A. 

8.L2 The terminal Cin case of table mounting tjansformcr, bhalJ be 
so chosen that the output voltage increases with the rotation of the 
operating handle or knob in clockwise direction. 
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8,L3 In case of transfoimers having their maximum output voltage 
more than the input voltage (see Fig. IB), the tapping on the winding 
at which the input is given shall be designated as B, 

8.2 Flush Mounting Transformers 

8.2.1 In case of flush mounting typt^ oi l)titk of panel mounting type 
of transformers the cxtieme end terminal of the winding which is com- 
mon to both the input and output circuits, sliall be designated as A as 
shown in Fig* IC. The othei rxtu-me inminal being designated as C- 

8.2.2 The teirninal A^ in case ot flush mounting transformers, shall 
be so chosen that the output vf»Itag(* ino cases with the lotation of the 
operating handle or knob in clockwise diiection 

8.2.3 In case oJ iiansfonnei s, iiavmg thejr maximum output voltage 
more than the input voltage ( see Fig. ID ), the tapping on the winding 
at which the input is given shall be designated as D. 

8.3 The uiminal to which the biush i^ ronneUcd -^Itall be designated 
as E, 

9. MARKING 

9.1 Terminal Marking Plate — A plate shall be piovuled with a diagram 
inscribed on it showing the terminal markings as given in 8 with the 
relative electrical positions. 

9.2 Rating- Plate — All tiansformers sliall have the following infor- 
mation marked on it or on a label permanently attached to it: 

a) A reference of this standard, that is, ' Ref IS ; 5142-1969, 

b) Manufacturet 's name and counliy of maimfactuic, 

c) Manufacturers serial numbei, 
<1) Rated output cuncnt, 

c) Rated input voltage, 

f) Rated output voltage range^ 

g) Rated ficqucncy, 

h) Number of phases, and 
i) Type of cooling ON, SN, AN. 

NoTB — The designation ONt SN and AN nhfill indicate the following type 
of cooling: 

ON — Natural oil cooled, 

SN — Natural synthetic liquid cooled, and 

AN — Natural air cooled, 

7 
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I A Table Mounting, Normal Range 
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IB Table Mounting, Higher Range 
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IC Flush Mounting, Normal Range ID Flush Mounting, Higher Range 

Fio, I Terminal Markings for Single Phase \'ariable 
Voltage Auto-Transformers 

10. TESTS 

tO.O Conditions for Tests 

lO.O.l Tests shall be made at the manufacturer's works at room tem- 
perature and with all those t-xternal fittings in place which arc likely to 
affect the performance. 
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10.0*2 The test basis for all characteristics except insulation is rated 
condition^ unless specifically stated otherwise. 

lOJ Classification of Tests 

10.1.1 The following shall comprise the type tests; 

a) Endurance test ( 10*2 ), 

b) No-load current test ( 10.3), 

c) Variation of output voltage test ( 10,4), 

d) Load losses test ( 10.5 ), 

e) Insulation resistance test ( 10.6 ), 

f) T'emperaturc-rise test ( 10,7 )> 

g) High voltage test ( 10,8 ), and 
h) Induced voltage test ( 10.9). 

10.1.2 The following shall comprise the loutinc tests and shall be 
Ciirried out on all transfoiiners: 

a) No-load current test ( 10.3 ), 

b) Variation of output voltage test ( 10.4 ), 

c) Load losses test { 10.5 ), 

d) Insulation resistance test ( 10.6 ), 
r) High voltage test ( 10.8), and 

f) Induct-d voltdgc test ( 10.9 ), 

10.2 Endurance Test —The biushes bhouhl be upciated over the entire 
langc of the translornier 10 000 times btaiting fiom minimum voltage 
to full output voltage and back to the stajting position. The value ol 
Uie connected load shall be such that full lated output current flows at 
maximum Jiatcd output voltage, the power factor of the test load being 
unity. The ficqucncy o( operation i^hall be limited to thousand 
operations pci hour. When the brushes are being moved, sparking, if 
any, should be negligible. A-ftei this test the transfotmer shall pass ail 
the lemaining type and routine tests. 

10.3 No-Load Current Test — The no-load cm rent shall be measured at 
rated frequency with the rated voltage applied to the input terminals, 
tlie output terminals being kept open circuited. The no-load current 
shall not be in excess of 5 percent of lated output i urrcnt. 

10.4 Variation of Output Voltage Test — For this test a voltmeter of 
accuracy class not higher than 0*5 shall be connected across the output 
terminals with the rated voltage applied to the input tciminals. The 
output voltage shall be varied from zero to the maximum latcd output 
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voltage in four steps of 25 percent. The reading of voltmeter at each 
setting shall not differ by more than two percent the reading on the 
indicator disc or the reading on the integral voltmeter as the case 
may be- 

10.5 Load Losses Test — The output voltage on the indicator disc shall 
be set at half of the input voltage value. The output terminals shall 
be short-circuited through an ammeter. The load losses shall be 
measured by wattmeter method by applying to the input terminals a 
voltage required to produce the rated current at rated frequency in the 
short-circuited output tciminals. The measured load losses when cor- 
rected to 75*C shall not differ by more than ten percent from the 
guaranteed load losses at 75°C. 

10.6 Insulation Resistance Test — The insulation resistance between the 
terminals and the body of the transformer shall be measured and 
recorded. It shall not be less than 5Mli when measuied at 500 V dc 
at room temperature not exceeding 40^C. 

10.7 TEMPERATURE-RISE TEST 

lO.T.l The test may be made at any room temperature not exceeding 
40*^0. For the purpose of this test, the transformer shall be loaded to 
full rated current in accordance with 10.7.1,1 and 10.7.1.2 under both 
the conditions mentioned therein and the higher of the two values 
obtained should be taken for the purpose of temperature-rise test. 

10.7.1.1 Table mounting transformers 

a) Input between terminals B and C and output between teimi- 
nals A and C ( see Fig. 1 ), 

b) Input between terminals B and C and output between termi- 
nals /4 and the middle point of A and C. 

10.7J.2 flush mounting transformers 

a) Input between terminals A and D and output between termi- 
nals A and C. 

b) Input between terminals A and D and output between termi* 
nals C and the middle point of i4 and C 

10.7.2 Temperature-rise of transformers shall be measured by 
resistance method and in case of oil cooled transformers may be 
measured by thermometer in oil or resistance method, 

10.7.3 To measure the temperature-rise by resistance method, the 
resistance should be measured between terminals A and B for table 

10 



AMENDMENT NO. 2 MAY 1978 

TO 

IS!514M969 SPECIFICATION FOR 

CONTINUOUSLY VARIABLE VOLTAGE 

AUTO*TRANSFORMERS 

Alteration 

{Page 11, clause 10.9) — Substitute the following for the existing 
clause: 

*10*9 Induced Voltage Test — To test the inter-turn insulation of the 
winding an ac voltage shall be applied to the terminals of winding for a 
single phase transformer and to the terminals of one winding at a time 
for a three phase transformer. The magnitude of the test voltage between 
any two terminals shall be twice the voltage appearing between those 
terminals when rated input voltage is applied to the input terminals. The 
test voltage shall be applied for 60 seconds for any frequency up to and 
including twice the rated frequency. When the test frequency exceeds 
twice the rated frequency the duration of the test shall be; 

120 X {rated frequency) , 

test Irequency 

but not less than 15 seconds. The voltage shall be satisfactorily with- 
stood .* 

Addendum 

( Page 7, dause 9^2 ) — Add the following new clause after 9,2: 

* 9*2.1 The transformers may also be marked with the ISI Certification 
Mark. 

NoTK — The use of the ISl^rtification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rul(*s and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, may 
be obtained from the Indian Standards Institution/ 
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mounting transfornicrs and between termmaU C and D for flush 
mounting tiansformei:>, which canies majoi poi tion of the current. 

Note — The reaintance of the winding between teiminals A and B for table 
mounting transfoimora and C ft^d D for flush mounting transformers bemg very 
smalU special prociiUtionB should be taken to meanure it accurately, 
otherwise the errors in the mea^uremonte will bo umgnified in tlie results and 
may lead to wrong conclusions 

10.7.4 Transformers, having then maxuniim (Output voltage equal to 
input voltage, should be loaded in accoi dance with lOJ.l.l(b) 
and 10.7.1,2(b) and the tcmperatuie-nse should be measured by 
resistance method, Thr icsistancc of tlie wholo wmdin^, that ib, 
between terminals A and C should be measured 

10.7.5 Methods of temperatuic measurement aie given in 
Appendix B. 

10.8 High VoKage Test — The test voltage as specified in 6.1 shall be 
applied at lated fiequency for one minute between the winding and the 
body of the transformer which shall be earthed. This test shall be 
earned ouMmmediately after the temperaiUie-iisc test Theie ^hall 
be no flisiuptive discharge. 

10.9 Induced Voltage Test — To test the intei turn insulation ol the 
winding, an ac voltage shall be applied to the terminals of winding for 
a single phase transformer and to the terminals of one winding at a 
time for a three phase transformei* The magnitude of the test voltage 
between any two teiminals shall be twice the voltage appearing between 
those terminals when rated input voltage is applied to the input 
terminals The voltage shall be satisfactoiily withstood. 



APPENDIX A 

( Clause 7.2 ) 

CORRECTION FOR TEMPERATURE-RISE 

A-1. TEMPERATURE CORRECTION FOR ALTITUDE 

A-1,1 When the tiansformers, intended for service at high altitudes arc 
tested near sea level the limits of the temperature-rise of the windings 
and oil given under 7,1 shall be reduced by H1500^C in case of natural 
air cooled transformers, where // is the excess over 1 000 metres of the 
altitude of the site above sea level. If, however, the ambient tempera- 
ture at site is lower than the reference ambient temperatures, advantage 
shall be taken of the difference to off-set any i eduction in tempeiaturc- 
lisc on account of altitude, 

11 
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A-1.2 No correction shall be made for altitudes below 1 000 metres nor 
shall any correction be made for greater altitudes if the prevailing 
ambient temperatures at site are so much lower than the standard 
reference ambient temperatures as to fully ofF-set or more than oflf-sct 
the reductions based on altitudes. 



APPENDIX B 

( Clause 10.7.5 ) 

METHODS OF TEMPERATURE MEASUREMENT 

B-1. SELF^RESISTANCE METHOD 

B-1,1 Description — In the self-resistanc(^ method, the temperature-rise 
of winding is determined by the increase in the resistance of the con- 
ductor itself. 

B-U.l The temperature of the winding as measured by thermometer 
before beginning the test should not differ from that of the surrounding 
medium. The initial resistance and the initial temperature of the 
winding should be measured, under steady temperature conditions, at 
the same time. 

B-L1,2 Since the resistance of copper over a range of temperature 
varies in direct proportion to the temperature as measured from minus 
234"5 deg G, the ratio of the hot temperature ( Tg ) to the cold tem- 
perature ( Ti ) may be calculated from the ratio of the hot resistance 
( J?2 ) to the cold resistance ( 7?, ) as follows: 

R2 ^ T^ + 234-5 
y?i " Ti + 234-5 

or 
To = ^(7i + 234-5) --234 5 

B'l«l*3 The temperature-rise is the dilTereuce between the calculat- 
ed temperature Tj and that of the surrounding air at the conclusion of 
the test. 

B-L2 Limitaiion of the Self-Resistance Method — The method of 
testing by increase of resistance is applicable at the ambient tempera- 
ture of the test room to all windings having a resistance of not less than 
O'Ol ohm. For windings having a resistance of less than O'Ol ohm, the 
surface temperature should be taken by thermometer, 

12 
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B-2. THERMOMETER METHOD 

B-2.1 Three types of thermometers may be ciftployed, namely^ bulb 
thermometers containing mercury or alcohol, and resistance thermo- 
meters. 

B-2.2 When bulb thermometers are used in places where there is any 
varying or moving magnetic field, those containing alcohol should be 
used in preference to those containing mercury in which eddy current 
may produce sufficient heat to yield misleading lesults. 

B-2.3 When thermometer is used to measure the temperature of surface, 
such as that of a winding, the bulb shall be surrounded by a single 
wrapping of tin-foil having a thickness of not less than ©•025 mm. The 
tin-foil shall form a complete covering for the bulb, which shall then be 
secured in contact with the surface under test. The exposed part of the 
wrapped bulb shall be completely covered with a pad of heat-insulating 
material, without unduly shielding the test surface from normal 
cooling. 

B-3, THERMOCOUPLE METHOD 

B-3.1 The two conductors between which the thermo-electric effect is 
produced shall be welded at both the hot and cold junction {see 
18:2053-1962*), 

B-3.2 When applied to the surface the temperature of which is to be 
measured, the hot junction shall be covered with insulation and 
wrapped with tin-foil as described for bulb thermometers. The ther- 
mocouple circuit shall be earthed to minimize the possibility of capaci- 
tance currents. 

B-3.3 The protecting pad of heat-insulating material specified in B-3.2 
shall be employed whether the junction is insulated or not. 

B-3»4 The cold junction shall be maintained at a steady temperature. 
When an oil-bath is used, the oil, should preferably be contained in a 
vacuum flask or be thermostatically controlled, and the oil temperature 
shall be measured by means of a thermometer. 

B-4, MEASUREMENT OF AMBIENT TEMPERATURE 

B-4J The temperature of the surrounding air shall be measured by 
means of at least two thermometers, so placed as to take account of the 
maximum and minimum ambient temperatures, and the mean reading 
shall be adopted. 



*Speoiflcation for thermocouple pyrometers* ( Sincr revised ). 

13 



BUREAU 



01 INDIAN STANDARDS 



Ha»dquart8r$ : 

Mansk Bhavan, 9 Bahadur Shah ZafarMarg. NEW DELH1 110002 
Tclaphonea : 331 01 31 Telegrams : Manaksanatha 

331 13 75 (Common to all Offices) 



Rtgiont/ Offlcti : 

Central : Manak Bhavan, 9, Bahadur Shah Zafar Marg 
. NEW DELH1 110002 
* Eastern : 1/14 G.I.T. Scheme VII M, 

V.I.P. Road. Mailktola, CALCUTTA 700064 
Northern : SCO 445-446. Sector 36-C, CHANDIGARH 160036 
Southern : C.I.T. Campua, IV Cross Road, MADRAS 6001 1 3 
t Western ; Manakalaya, E9 Ml DC, Marol. Andheri (East). 
BOMBAY 400093 

Brtnch Offices f 

'Pushpak', Nurmohamed Shaikh <^arg. Khanpur, AH MADAB AD 380001 
I Peenya Industrial Area, 1 st Stage, Bangalore-Tumkur Road, 
BANGALORE 560058 
Gangotrl Complex, Sttv Floor, Bhadbhada Road, T.T, Na^ar. 
. BHOPAL 462003 ^ 

Plot No' 82/83, Lewis R6ad, BHUBANESHWAR 751002 

Kalal Kathlr Building, 6/48-A Avanaai Road, COIMBATORE 641037 

Quality Marking Centre, HM- )V, N-1T., FARIDABAD 121001 ^ 

Savitfi Complex, 116 G.T. Roacf GHAZIABAD 201001 

53/5 Ward No. 2$. R.G. Barua Road. 5th By-lane, 

QUWAHATI 781003 
6-8-56C L. N. Gupta Marg, ( Nampally Station Road ) 

HYbiRABAD B00001 < 
R14 Yudhiater MaiO,< (r^cthome, JAIPUR 302005 
117/418 8 Sarvodaya f^ar, KANPUR 208006 

Plot No, A-9, House Nd, ^61 /63, Sindhu Nagar, Kanpur Road, 

LUCKNOW 226005 '^j^^'-*\ ^Jk 
Patliputra Industr^ Estatil, .f/'TNX'WOTl. 
Distriof'^iirprJ^Jl '>->nJre Com|f)«|t.^Bagh-e-%l Maiden. 

SRINAOAR 190)1^ ' V / 

X.-d.iNo. 14/1421, 'University P.*'d^ PalaySli. 
' THIRUVANANTHAPUR^M e&tJ034 ^^ 

InspBcthn Off Jets (With'Chle Pohili -^ ^ , 

Pushpanjali, First FloOf^205-A W^ High Court Rbid. 
,' Shankar N6g«r S<^4re, NAGPUR 440010 O 

■ Jrti«titution of Engk' lers (India) Building, 1332 Shivafi Nagai 
^»NE 411005 ^ 



r*T 



,'tn 



ctv. 



.j^OtfJcrtWcuJtiis at 5 Chov»/ 
/DrPrinoep §|f&l, <;aI^CUTTW., ' "^ '^^ 

y Sales drft^ la ;t No Hty Char^berL, Granl^oad, BOMBAY 

|:KlWM CffiO§ it t 6} Bur/d;aii, N^a^araja Square, 



T»lephon» 

1 331 01 31 

? 331 13 75 

37 86 62 

218 43 

412916 

6 32 92 95 



263 48 
39 49 55 

55 40 21 

6 36 27 
2 67 05 

8-71 19 96 
3 3177 

2310 83 

6 34 71 
2] 68 76 

6 55 07 

' 6 23 06 



6 21 04 



.2 51 71 
5 24?^ 

27 -Cl" 

89 66 28 
22 39 71 



N 



Printed at Dee Kav Printers. New Delhi, India 



